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PURPOSE: To enhance the characteristics of a semiconductor 
device, utilizing a metal element which accelerates crystallization 
of Si. 

CONSTITUTION: A thin film transistor is constituted, using a 
crystalline Si film obtained by utilizing a metal element, Ni, which 
accelerates the crystallization of Si. A source region 108 and drain 
region 109 are produced with Ni by implanting ions of an element, 
P, for gettering Ni and annealing to getter Ni. For forming a P- 
channel type thin film transistor, for example, both phosphorus and 
boron are used; phosphorus determining the conductivity and 
boron being used for gettering. 
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tbft-f 5fi*«5c^t Lt-^;^ix 1 0 1S ~1 x l 

0 19 is^/ c m 3 <Dm&-emua ztntma&i' u^g 

Srlte-f-XSt, 

3 x i o 19 ~ i x i o 21 m*/ c m 3 ©}gf£-e8s 

Srlbft-t-SttiETcigtLT-yy^si x l 0 15 ~1 x 
R*HJffli"5iN»*«!iB©ff«*«feK:*sv^, 

Miassf B tt'>y 3v«*¥»fri&B©ffiiMfcjS»-*-<& 
xat, 

*pfe«£«;ts&*-e&y-* • h'\"(>mmmm* 
mmc 3 x i o 19 ~ i x i o 2l m*/ c m 3 ©sg-ess 

3>p£ft, **o«B*y-^' KW vflWHcPoBBJ: 
9 ixi 0 20 ~ixi0 21 «f/cm 3 #<^AP$tlT 

^m^-r^fmytmb lt=. *>>r>\>ft i x i o 15 ~ i x 

1 o 19 if/cm 3 ©»«-c«a!ip*tifc»*ttvy =y 
K**Ufflra*Nlfl«iB©fP»*ttlJ:ftv^-c, 
MflBtSAtti/ y a >«*ttft©¥*fi&B©&t£JIKJ8 

^■fsxst, 
xst, 

4>&< 1 1> i o©ii&iEi§t&i©y-.* • kw 

«B irMRft K «apl" S X& b , 
&Jfc1-X®££*U 

SdlSy-^- KW^fNE't'oaBoBBHJIoMJ: 

nnsv^t *»«tr****«6B©m(Er&. 

«Wcfc 3 X 1 0 19 ~ 1 X 1 0 21 m*/ c m 3 ©SffiTSs 
(33X1 0 19 ~1 X 1 0 J1 If/cm 3 #<gyjPStlT 



r b *4«»i:i-**#ftSSB©fP«*«fe. 

«r«jfi-f5tt«E5c*i LT=y*A*lx 1 0 l5 ~l x 
1 0 19 m*/ c m 3 ©jgg-C8s«P StLfcMhitt^ 

BWBttfitt^y 3^flt*¥»fl«B©iSttJBK:^-i-i 
XSi, 

«WEfiH4Ji©y-^ • KW^Wi, LDDlWfclc 
$£»1-£Xgi, 

sr^ri-a r b zft&b-tz *mmm<Dfm*&. 

•5#©»giJM x l 0 16 ~7X l 0 17 JijHVcm 3 "Cfo 
3X1 o 19 ~l x l 0 21 JS*/cm 3 ThZZ.bZW®. 

b-r z>*mmm<ottm;Wi. 

«rJ»S-r « «US5c* t I/tay^ 1 x 1 0 15 ~ 1 x 
1 0 ™m-/ c m 3 ©««T-?fe(jP $*tfcJS*ttS/y 3 >- 
it&«ffl1-5*i»#S6B©ff«*«fet*s^-C, 
^Ei^fitt^y 3V««r¥*{^B©ffi*H^d9*r<5 

is*, 

ilEffitte© L D DWKKjKfc«Art- 5 X® t , 
UiEiSttioL d d«* t«*^isani- « is t , 

8tliHftttS©y-^ • FKV»«W5I 
St, 

«fiaiJH*«aps*ifcsiiMiic*v^T, lddw© 

^«*S©flHi|l©fi«H:LDD««t©WiS©»*«t 9 t 
*v^fc*r4TOfcr*¥*fl«B©ft9^i6. 
[»*51 0] g»jfc«9fc*5^-C, ItrELDDffttKiS 
HH$n5j»©B«!^4X 1 0 X6 ~7X 1 0 17 JRiF/ciii 
3 ^oK««lc^iP$n5ffli^©SS^©Jg 
gJ:y 3X 1 0 17 ~4 X 1 0 18 lR^/cm 3 M<. a»o 
y-^ • y««(c^p$tvsSi^©i8S^3 x i 

o i9 ~i x i o 2i ^/cm 3 ■?h$zb*<mb-rz> 

x i o l9 js^/cm 3 <o»ae-c«!*p * *T,fc«*tfe'> y =« 
M-tzxmb. 

«nsetts©y-^ • Fw^*t, LDDmwbt 
mmn?z>xnb, 

flfrffiy-^- Kwy^us^aasnsr^pi-sxst, 
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&j6i-xm£«r#u 

^#*©8§*©»*M:P©»£,i: o fcflv^ t &fflft 

l 2 ] S«±tJ:^$tvfc*^»fiT?*»oii$S 
flS*ft«i-*««lt5c*i: LT=y^/w*5 1 x 1 0 15 ~1 
x l 0 19 JS^-/c m 3 ©»*-e«awS*tfcltftttS'!> => 

jfH-sxet, 

fifl!Ef§ttJi£T©y-* • K^^Wfc, LDD^i 
'>£ < 1 1> 1 o©l)WEflH!yi©LDD«*Ka*Sr«R 
$XgtC*5^T, LDD«*lC«*i&^3it"C^S« 

Srfflj-fXgi, 

y«)i!»ii(o»si4LDDi«t ommni&g. x <o t> 

DDM«i-»$tL5^©S** s 4 X 1 0 16 ~7X 1 0 

wt&i)m<Dm&£ <o 3 x i o 17 ~4 x i o ie m*/ c m 

y-* • K W ^WlciJiPiiiaiol** 3 x i o 

19 ~ 1 X 1 0 21 m*/ cm 3 Tfc 9 , fr-o&&mz.WM 

ztiz>m$<om&iW<om&t. *> 3 x 1 o i9 ~ 1 x 1 0 

[0 0 0 1] 

V!J3y)g?;tt5iIF7V^^ (TFT) ^(Diffe 
^.y^ h^¥«#iii^*©te©¥«#£S©tf«B@ 
fcfc^T, ieStt^yayK^Az-CV^^'K) ( Ni 
3) ©K*^fc^*l«Wfc*#»*.«fc»© K-f 
>-^6»H-f5*>©-?&5. We, IftfSA 
tt^ya^K«s|SiiftttlK7c» ( Ni «) ©S&l7£f£!> 

[00 0 2] 

(«*©««] Srifi, *6i»g«J:lc:, »^K©ffitt® 
<Stt«*J:t>^5) Sr*r5«»y-f hS©**^ 

©h7^^, V*t^5ilh7^^ (TFT) 



yTFT^Stti/U =1 VTFT 5 <t 5 l^EBUcFtV 

[0003] -/SKr*^? 7 *#&©¥*&©£!?# 
»&te/h£<> Lfc#oT, iS>§!S!)#asg#£ftSTF 
Ttcttfijffi-e#/£i\ 7t;V7 7^->D3Vt 

ICTFT (PMOSOTFT) &f£SH" 

*V\ LfcaSoT, Nft^HTFT (NMOSOT 

ft) &£&6-fc*-c, ftfi3©MosnB (cmo 
s) fciMfc-fS-tas-ct ijev\ 

[0 0 0 4] -2f, ttilH£¥*#l*, 7^77^¥i 

#i 9 t>«JMMtt*a*** < , Lfcaso-c, mmhfttf 

gfitti'Jaym NMOSOTFTf; 
it"C&<, PMOSWTFTtlHiail^kftSW-CCM 

[0005] &*m&<D&8&i' y => ^ffi^e 
Wfctas (a*»6 0 oicst-h) -e«iT=-A^-*a», 

if-^£©»3fcSrfiS»i-5rt (7tT=-/w) 

[0006] mr-- McxzxmmLxte, mmw- 

6-2 4 4 1 0 4fceJ£S*L$J:5H:, =-y>T/K «> 

Att^cS, *^7c^tVN5) ^r*/wy 

[0 0 0 7] ^^lli, telC, ^M¥6-3 1 8 7 
0 1, H6-3 3 3 9 5 l^KM^fl/O^. **5, 

^»PS!©^*Bft-f *^*r«SUt • aA-TS r t Ki. 5 y- 
^. K^v^©^^«c^^Lfcm©^*6^7c^ 
©ffittfbt, ^*fcit«UT{Sfi©i»T=-/McioT 

6 — 267980, 1^6 — 267989) 

[0008] £©±5ttHttfctt, »S^k*biSE7c*©» 
tttt 1 x 1 0 1S ~1 x 1 0 19 lS^/cm 3 t-TZZbtf 

JiSn-f, r©«SiBSr®^Si««IS-C«ix!J 
¥##ttti:l»f*tfcbLTUS5. r©» 
^■©»«7c*©««Ht, (sim 

[0 0 0 9] 
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&<Dtf\ OFF Wtt©flSVM#tt©igV->i>cDaS^<^&$;h- 
#£\ OFF **iWSvy£lt-efr<» OFF mSfEWffldW 
[ 0 0 1 0 ] OFF fttfctfffi < 4ofc 9 . «fc 5 fttf 

[0 0 ill ztit><Di. 5*«H£Hu W(cM9 f 'fX7 r 
W ©iliiiSB#£«J&-f S TFT lctt&*tt&*Nrc*> 

So 

[0 0 12] 

TOMMWfcW-W&fcLfcfcwtt* OFF HiSfE^ltigEWiS 
< (lOpAggfclXftttftETF) , a*o±3fi©±5 

[ooi3j wagiasi^ «tt-j/^/nc*ftT 

5c*t>, *^y* 9 Jit 
[0014] #38W©|& 1 ft s tiHk1t*9}&-r 5tt«7C 

r^-yw (tL<Ht*ne»P5*) •es'iJ 

[0 0 15] *38W©*2tt, ^SftSrlbS1-«ttji7c 

[0016] *»w©*3tt, %&fcm&+zmM7t 



[0 0 17] *|§^©»4I4, ISAfcSrgbJt-rsMKTG 
«fc«ALfc»*ttS/y aVK*>6>*6iS*aiOLDD 

5) t>L<»-T3}-vaAjfe^J;t), iSAUfccot), ISftT 

=-A't>u<tt*r=-A' (t>L<tt*h,&m3Sf) -cs/ 
5 =» >&<omM>&<D&w t wmomm: *n or. tic 

[0 0 18] #3§iJl©S85i*, ftg{b*8b&-*-*flfeK7c 
***ALfc*ftttS/!> 3^Kd»bJ«4ettS©LDD 

C/7*VK-f fcLOS^v&A 
SAU «IT=-A't L<ii*7--/w (tt<f4^rix 

[0 0 19] #3§9j©S&6tt, ^f B ft?r|f)S-t-S®j»5£ 
i^iALfci^Sttvy 3^MA>&««ISttJIOLDD 

5) f>L< tt-f:t ^&A& (;:<}; t>> £Abfc©*>, $5> 

^O^ffitaAL, 1HT=-A"t> b< tt*T=-A' 
(t>L<tt«i&W#) ff!) = ^«0>»iitt0>ifc#i: 

[0 0 20] #3&9l!©!& 7 |±, ££{b*JJbft-*-Sftl(K7G 
•C, t©LDDS«ty-^- KM" 

«>«»fcpa«>«i!ii»*Pi:iiWioirac-eflEAu 

=-/ut>U<tt3tT=-/i/ (t>L<tt-t*ubW3br) T»3/ 
iot, IBI-«g±fcNSiiN»fleSSlBi:Pa!*MMM!l« 
[0 0 2 1] ±fH©#38W©SfU75M|g7l;;*5^-C, H$ 
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[00 2 2] #i8l5cilt©®gf*, 1X10 16 ~ 1X10 
19 m*/cm 3 ©«Hrtfc-T8ii:*»*U\ 1X1 

»6-fS»**»*ri:!Wtf#«i\ lxio 19 
fc#"Ctt, 5/ y a yK*©ftfe&5G3§©»*f* 2 »>r *y 

«4##T*fc (S IMS) (£<fcy#tf\ SOJtLfcffi©** 

[0 0 2 3] 
[SUfeflJ] 

--A"t> L<ttft7~-A- (t>L<H*ft&P5#) *i/ 
y = ^HW>ilS*ttoi»» 1 JFKftoiSttflsfcfr 5 r. 1 lc 
ioT, W«pttONa¥#«cSai*#5*ftSrSH-. £1 
T, i«*H4© tliOFFflai! 1 OpASS 

t©Srm-r, 81K, h 9^** ©ft* 

[oo2 4] si\ #7^ss (*sat«-ctt3-=>' 

^7 0 5 9£ffl^5) 1 0 1±£J?$2 0 00A©T& 
Rfl&Sltl 0 2 t, *O3&£±fcJ*$5 0 0A«>r 
*/W7r^5^y 0 S^yyX-^CVDffitCiiJ 

10ppmOB8=y^ 
zK^fffiSr^y 3^*ffitc^U *f ^-h&lcty 

awu: f*ira«tt#J Sr^iDi- s t «t y «t v\ (si 

(A) ) 

[00 2 5] 5 5 0'CT?4^Fffi(D^#-efiT= 

-/w-fSCiJciO, 7*/v7r^^!) a^SIl 0 3& 

[0 0 2 6] 5 5 0t, 4B#Mi^5<£i& {=t~^if 
7 0 5 9©fi*£fi«£tT) , 8BWW-e*W"e#6©H: 
sy^uofPfflKJ:©. f¥*fflt-o^-cii#NI¥6-2 4 
4 1 0 4MSB$*l,TV'».5 e 

[0027] fikM7tm<Dm& HE, 1 X 1 0 15 ~ 1 X 1 0 

•Sft'MTC 1X10 17 ~ 5X10 18 JS?-/ c m 3 

y, roHtt2ft^*>M:»*fttc (SIMS) K±9 



[0 0 2 8] SO±5K:UT#bJifctt*tti/9 avK 
1 0 4©tt*tt*Sfefc*«>Sfc«>fc, *UW/<A'* U 

l^itliKr Fx*i^7l/- «f— ($S2 4 8nm > ^ 
/W*(I3 0 n s e c) Sr^ffl-tS. *f-Oa:^^dfJ 
— #3: 100mJ/cm 2 ~500mJ/c m 2 © 

vmnw&&tifr' y a i o 4 ©eatt^-c t a 

i*<**«*:SHRU JSUt«rfif4 5. 3 
7 0mJ/cm 2 t?U— if-HtfcfTft 5„ fl&#t*f&© 

*g\ i^— if— tf — A £#Hatt&)K*f UMtttfcl* 6 t 

5iv 2~2 0->3 s> h©U-~ iP-ft^HattSftS <fc 5 

Ki-s. ^— f~-mktm<Dmmmi*2 o o^ct 
(mi (b) ) 

[0 0 2 9] »fittS/y3V»10 4SrftttK^ 

7'5X^CVDjfefc«to-CJ?$ 1 2 0 0 k<Dm\L 

mmmi o 6 ht&iuKJ: u-ci**ufc. ^x-v 

CVD©]S;|S|-#*i LTte, TEOStB^SrfflV^. 
fflm(OW8M.&\-i.2 5 0~3 8 0t\ 0Sx.fi, 3 0 0 

tat (mi (O ) 

[0 0 3 0] 5I#M^T, ^/^y^SCioT, ff£3 
0 0 0~8 0 0 0A > 0Sx.fi6 0 0 0 A«)7A'5 = ')i, 
R (0. 1-2%©^ y 3V*r-&tf) SritatT, ^s/ 
^V^LT, $V 0 7*r»J«1-*. (HI 

(C) ) 

[0 0 3 1] fcfc, -f^y K-U^^SKioT, A# 
0 5(cy^ htSl 0 7?rvx^itT 

~1 0%\cifc%l£titz7*X7'<> (PH 3 ) 

•So JPStt)Itt6 0~9 0 k V, ffl*.t28 0 kV, F- 

1 X 1 0 13 ~ 8 X 1 0 ls m*/ c m 3 : «*tf, 
2X10 14 Sf/cra 3 t-fS. r©*#^*3V^T, M 

^ftyii3xio 19 js^/ c m 3 ©ai«-e&*t-> p=y 

M£l 0 5£gffl]$ftS. r©ig*, N9097lfiMm 
108 (y-^.) ,109 (FKV) ^fiK$4x5„ 
(Ell (D) ) 

[0 0 3 2] #3g^A©gifclc£5£N^t>L<teP§! 
©^tt14%#-^-r5^*Efe©->y =>iS$f©$fif*3 
X 1 0 l9 ~l X 1 0 21 lf/cm 3 ©46H*-AoTV^5 

[0 0 3 3] ^U-C, K-t'^£;ftfc0S£ettttU 

-Hf-ro^^/W^-^^li 100~350mj/cm 
3 . «*tf. 2 5 0mJ/cm 3 ftS. RaW^©ffi 

a«6IMt*1f5. c©fc#, #J!Mt«oi*lcftBr« 
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fc, 2~2 O'ya v h<DU—*f-ytl)m%£h5i. 
+•5. u-U , -«B*WF©»Ra«H:2 0 0 < Ci:i- 

(E) ) 

[0 0 3 41 iK^T, J¥£6 0 00A<DK^S*flll 1 

ozmmmumt Lxzfy^cvDm^x^x^ 

0dx.fi, ^ViT^5 = ^A©#JiK*rj«il 

m • SB® 1 1 1 , 112 «gjfc*-5. 1 MEW 

*^#ffl^-c 2 o o ~ 3 5 o tcofftr =-/uSrff 5 . 

(Hi (F) ) 

[00 3 5] [«604 2 ) 

tfc h 7 * <DSgf£isi-*5^T\ *©y-;* • k 

(1>L<{i^tvbW*) -ei/PaySlroglttcSi 

[00 36] ^H^fiSlliflJ 1 ©iSfc Pffico^FM^i 
-f*y (*IS*0d^ttW*&#tM'*-v) £y-*- K 

[0037] ^nj&tfu-m, vmxcyj vwm 

(B2H6) SrfflV^., *P3i«Ett 6 0 ~ 9 0 k 
V, 0dx.fi8 0 k V, K-XililX10 13 ~8X10 
15 ^/cm 3 , 0dxJi, 4X10'Wcm 3 ft 

[0 0 3 8] ftfc, *XSI-«t<3 y-* ■ KW^W* 

R«««p©-tnSr§l^fc«afdS3x l o 19 ~i x l o 21 
®^/cm 3 fc*5J:3fcK-X*Srll«1-5. 

o^mmfflb 1 0 8 (V-*) ,109 (KK^) *s 
[ 0 0 3 9 ] *jUS«t?tt % Pa©TFT^St5K! 



ft, ^o^rtii#tt<0(iP>of (D/>/«CV>TFTSr# 

[0040] [3iJfe0d 3 ) ^Hffitfdffi, ttJMb&jbft 

*K»f^»«poh?>'^^ U *roy- 

-tf^iEfc (^XvK-lfy/iSitiV^) fc<fc!K 
SAU SfeKiPllOTtt*^^ (#|iffi0iJ-T?liffl8^ 

tt©NS»¥*»««t PS^«£$l«t#?)^(t5*«fe 

[004 1] El 2 (i*HliOT F TcoffrKiSEi-efc 
9, CMOSS!OTFTO#J4XS'Sr^f. 11 2 

(A) ICiST* 5 fc, (a-=V^17 3 

7) 20111:, ^y">7^i-»^X^S:JSip|-t-r 
S^XTCVDSiaot, T*«i:*<5»fl3g*K 
202£1000~5000A, 0flx.fi, 20 00Affl 

X-7CVDj£lC<toTJf:$ 1 0 OOACTWr^v' 
!; =^K2 0 3*rriW1-5. 

[0 0 4 2] ftlc, #AK£3Mt2 0 3 0>*9KiIKft; 
?>„ 1~3 0 p pm, 0dx.fi, 10ppmO=y 

(02 (A) ) 

[0 0 4 3] %<D& y &m&mM.X5 5 0t, 4I$K© 
T^-ywSrffii-^tfCckt), #JMt&«K2O3 0>ISA 

2 0 3a»feT*©lM3£iMl2 0 2HB«lU ±«»feT 

[0 0 4 4] ±.&,7--MZ£Zm&ikXU<0®, Xe 
C 1 U—f- (&ft3 0 8 nm) SrflMtUT, 

[0 0 4 5] ^IC, EI 2 (B) fC^-f±5^, *£^b$ 

yl«2 0 5, 2 0 6*^^^1-5. * 
J ->7 >- 1 -BWkXft*SrJ»|s[- 1 -TZ> zfy X-^ c V Di£ 
fCioT, 1 0 0 0A<O|fefbSjRM2 0 7^ h 

[0 0 4 6] 3l#jKV-C, ^'y^ftiaot, J?§3 
00 0~8 0 0 0A, 0dx.fi4 0 0 0 A^T/l^ 
K (0. l~2%ro*#>"-^?A£-£t?) SrriWLT, 
lyf^Lt, y-Thl;1S2 0 8, 2 0 9%Mf$.V 
tz e 

[0 0 4 7] JJCIC, 0 2 (C) \C7FtZ. 5f-, K 
-f V^jfefCioT, 1^5 3^2 0 8, 20 9 
-etL-en^-7'-< hmiS2 0 9, 2 1 0^^tLt, 



-6- 



(PH 3 ) SrfflVS. JDiSttBEf* 60~90kViL, 
K-XSfct 1 X 1 0 13 ~ 8 X 1 0 ls m*/ cm 3 t -fix 
tSXW JD>S«EE£8 0kViU 2X 

1 0 14 H^-/ c m 3 t-TSo rojfetttft^t, J*^* 

y#3xio l9 m*/ c m 3 ©ftg-es,^ y => ^mm 

2 0 8, 2 0 9*iX^tC^JP§nr, NSIaTOEtoft 
&2 1 0~2 1 3*»**il*. 

[0 0 4 8] friz. ®2 (D) idjjH\k5fc> 2r*P©:7 

* h l'-^ h&lCfcO, NSOTFTt45S**^ 

* h©-r;** 2 1 4T*SS-f5„ rOtfffi-C, -ftVK 

y a 206 \cpm<o^m^ a-vtssai-t- 
a. *ni«i^j-ef^ mmzma-rz. Y-wynxh. 

LT, 7k^-C5%JC*f?§nfc^7V (B 2 H 6 ) £ 
fflV^o 5!)D3i«JE«6 0~9 0kVtL., K-Xfi|Sl 
X 1 0 13 ~8 X 1 0 16 JS«v/cm 3 t-flHf ±V\ #H 
tSeil-ei*, JP)if|JEW:8 OkVtU K-XS&4 x l 
0 l4 If/cm 3 £^3 0 r©*S£, |«'/!laVl« 
2 0 6JC*3I/>T, NS«>JF*fi^«2 12, 2 13©f 
*ffl#KIEt,-C, Pffl©^»6«MWK2 1 5 (y-*) , 
216 (KWfV) HW&ZtlZ. fife*, l^*h©T 
^21 4-C«S^ixfc^F*iEife®^2 10, 2 11©f 

[0049] &*5, ^©raicfc^T, y-* • KW 

^ti*2 15,21 6«p©ai3if©?Ba©S;*ffl*»e>^ w 

©&M#*©*ft&§l^fc4&,aw J 3 x l o 19 ~l x l o 

[oo5o] *fc, *njg«-e«, «n-r^-ysr»tfc 

ur^p), *-f*^Sraiai-r*J;5K:U"Ct>J:v\ r© 
5te1\ EI2 (D) {c^-r<t5i-, NITFT© 
SMSSrUi** bcD-^^.^ 2 1 4t»SLT 1 SBiU'f^V 

[0 0 5 1] l^* h©-^** 2 1 4&&*Ut 

E2 (E) lc*ti?i:, U'— !f-T--/HC«fc 

^liBfcioaasixfcfttt^y = >«*2 o 5, 20 

ffil£2 10,21 lfttfPSOTOMMM^ 15,21 
6 ££4*3 X 1 0 l9 m*/ cm 3 ©jMH6fcl**l-C^$ 

MH*fy9V >?ZtlZ>, l^-f-JtiUtt, KrF 
x^l~' 9*— (Kfi2 4 8nm) £ffl^5 0 = 5^ 

J!8»*#f*:t*/>3?-#gtfS 200~400mJ/cm 
2 , «3Jx.«2 5 OmJ/cm 2 iw\ - 



;»>FfKot 2~20i/ay h© f-ftt>m!k\ZflZ> 
±5ti-5tiV\ !f-3tOflMt«*©«g«*H:2 

0 O^-f^o 

[0052] !f-T--/u©^tc, a«atHfii;«f -c 

[00 53] ifftVT, El 2 (F) l^-fi 5 i-, J¥$ 6 

oooA©&{tt£i{f§l2 1 6%mffl&m®JtLX-7yX 

vCVDffiiaoTl^tS. *UT, JHR|flMMfe2 1 

f^yIt7;K=^Al©!IMiaoTNlTF 
T, PSTFT©mffi-Ei»2 1 7~2 2 lSr^-T 
•5„ ft&K, 3 5 0 < C©7k^#Hft t f -C, 2^M^31 
£tf5„ (H2 (F) ) 
[0 0 5 4] «±OIg5:gt, NSTFT, PSTF 
T Zftffim \zM*&t*t £ ftfc C MO S M© T F T riS5£ 

[00 5 5] CXttfll 4 ) ^^{bSrSb 

•t-5#^•^-*^v^T, y-^ • KWyfli, lddi 
loose] is*tt'>y 3vBt©»»«*-eHt, nifi^j 1 

-C^Lfc^ife-Cfi 1 ?. <^*P©LDD«ig^fco 

K W y««*3 «t Ut L D D^«c©Sttfttt^«6^J 1 KM 
©^fel-^5. 03^-y--f K^^-^Sr^-riLDDfll 
jg©TFTSr^1-„ 

[0 0 5 7] El3tr^t-i5(-, y-VFK>S8 
30 1 tf-^^/^«©Wicii, y-VKWHW 

1 0 t>^*e^S^ffiv>-(£SS^^^3 0 2^jgfiK 

0 2SrLDDfg«tV^5o 

[0 0 5 8] #ntte0t|-m, y— VKWy««3 0 

llltt, X 1 0 2O ~l x l 0 2 Wcm 3 IS if 

^4X 1 0 16 ~7 X 1 0 17 lf/cm 3 {i^^A^tt 

It/iofcss/ ^Sr«i*W{-y v 9 y v^-f 5 r t 
-T?££fc©, *^fflTMm©tfe>o$##!fe<, OFF 

[0059] immm 5 ] *n«6caj-cii, ^^^©«^ 
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K-tfy^ife C/yX-v K-f 5) KJ: 

£ALfc©*>> £b\zy-x- KKyf«tLD 

[0 0 6 0] XSHLlHfc«4kJaffR*-C*)5. SftS 
/kte, LDDfl* (215-216) fctt, 
JReMCtril&SftK-?, 3 x 1 0 17 ~ 3 x 1 0 18 M^- 
/cm 3 a*«J»aB*ilT» LDDf(*aSNa!!S»bPffl 
KSCUT^*. ft*. LDD®«(p©flBPif©fi*i}3 
xl0 17 ~3X10 18 Sf/cm 3 fci-ft. *fc, y- 
X (3 1 2) • KW-O (3 1 3) flWEfctt, *©ftfc> 
UK, MS3X 1 0 19 ~1 x 1 0 21 ff/cm 3 Bif 

[0 0 6 1] LDD«««an*tbS*Oji*H:*/-^/' 

K i~f yWtKmaZtismoX&t 9 1> 2 ~ 4*PB* 

/h$V\fc©, LDD®«£N§l;i»?>P3!KK<E$*-56£ 
fctt> SBm© K-X*«r K Vfftt«>#«1£ 

trKSS** J: 0t>**<1-* ft*3, L 

DDfl*SrNffl*»fePffl»CSIES*5fc»K:tt, LDD 

©fl^tfto-tttSrSlvvfcliit^s x 1 o 17 ~3x 1 o 
"JS*/ cm 3 £ ft 3 J; 5 

[0 0 6 2] *Hlt0|-CH, PM©TFT£f£$H-.5i$ 

pacD^mtttr#4-r5^iue^©^-eft<, 
yj'^yymrtmsfcft, m«»ft»tt38m 

ft , r fcl^ © tf fe o * ft v vr f T fcfls 

[00 63] (gttffl 6 ) ifcftfl:©tttt 

>W& tLDDlWiKP S©**IS*>f A 
U *©^, j^T--;ut U< H3tT--^ (fcL<(4 

tt{fc£fT5rtfc«fcoT, ffitttt©P9¥*ttttK*# 

[0 0 6 4] ie»tHffi^J5 fcBlSIBWI-eab*. Aft 5 
/Stey-* (212) • FWf (2 1 3) fi*Ki, £ 
£>&;L5»fi-effllii§tfS3 x 1 o 19 ~l x 1 o ll Sf/c 
m 3 »iifttA$tvTV^5. *fc, LDDM# (2 1 5 • 



2 16) \Ch, iSrM5i«-CW!3X10 I7 ~4 
X10 18 lf/cm 3 [iifaA$*iTV^5„ £©fc©, 
y-*- FW>«. LDD««i:^Na[d>6PfflK 

[0 06 5] ^©fcftfcia. y— *• Fl/^Vfi«Ka 

a $ *xfc«iiif t> ©&g©«:*ffia> bm<ommm 

*»©*ftfc§H/*fc**a*3 x 1 o 19 ~i x 1 o 21 J®T-/ 
cm 3 ift5«fc5tc. *fc> LDDffiigcK&ASftfcfli 
*©^*+©*«©fttllii»&»©K«tf'F©-tft«r 
§|V\fc&a?# 3X10 17 ~ 3X10 1B M*/ cm 3 t ft 

[ 0 0 6 6 ] *%mm-T?\t, P£!©TFT£ffclH-5^ 

Pffi©*«ttfctt#r5*tt*©*-Cft<, 

[0067] c^ffitaj 7 ] *mmmx'\*. ummm b y 

tffc CMOSlfl «r»fiW" 
^f7^.S« (a - = ^^7 0 5 9XJ41 7 3 7) 4 0 1 

±fc, XyX-^cvD^iyKtt (is) ©T^y 
r^->!) 0 0 Aof^l^ILt, TflS^t 

UTBfcflSl*«t4 0 2 2 0 0 0 A©J?$(C^« 

■rs. 

[0 0 6 8] Hk\c, T'e/uyr^^D =^K4 o 3<DH 
ffi^uvsttiati, KftLr, H*Lftv^«ft 
rr<»<^1-5„ ^nmitm^'o, 7^/U7r^>V 
3^R4 0 3©*ffi«H4iis*»Six5 8 jJcfc, 

— h&Kiy, l~3 0ppm, Mtll lOppm© 

i»= y 4 0 4 ZMfc-fZo ft*5, y ^ 

S4 0 4tt^4JiSr*Lrv'>6tttRe>ftv\ (04 
(A) ) 

[006 9]^ mm&m%-?5 5 Ot:, 4^fW© 

r^r^-yy =yi4 o 3©»ffi*>e>T«s©»{ba 
mm4 o 2^it«:i-*fcf#o-r, r*/P7r^'>y a> 
■4O30i»i(juiifTts. *MMtia©*m 

[0 0 7 0] ft*s, =1 v *M$<nbWk 1 j&lt1t> l x l o 19 

js^/cm EA±©si»s-c«lfifb$ixfc^y ayR«f 
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WWWfe#ill*LTL*v\ r©Wix 1 o 

^©iSli, 1X10 15 ~ 1X10 19 m=f-/ cm 3 <D 

[0 0 7 1] ^b^Jlfe-yyayl^yfy^L 
"C, 04 (B) (C^i-i 5 fc, ftttf!)35lW4 0 
5, 4 0 6Sr»J*i"«. ft:RS/!> =y««4 0 5ttN§! 
TFT©8ttJifc*l8U ftfe*a^->y =>>®«4 0 6 
ttPSTFT©jStt«*r*|jM-S. 

[0 0 7 2] r7X-7CVDi*(Cj;t))¥$ 1 5 

0 0A©M3£*K4 0 7*1»BH-*. fcfc, 
iiat)7/K = i?AM4 00 0A(Df$ K«BW- 
5. iOT/l^-!>A|g|f2y^ HS4 0 8. 4 0 9& 

#1^?A£0. 2wttfJtt, tDyH7-f^ 

[0 0 7 3] 7/VS = ?AIS&m#ifc'p-eB&«S& 

flSLT, SiB£H*Ltt^ltft&ttfflfcfcK* 1 0 OA 

h©-^*^ 1 OSr^LT, 7;v5-^Al 

t^i'-sy^u. y-rhmffi4 0 8, 4 0 9*«a 

1-5. 

[0 0 7 4] 04 (C) Id^i-i 5 7*M/-^h 
©-^i? 4 1 0£if ttfc£*-C, y-Yb«ffi4 0 8, 4 
0 9 fcHftRMBftfti-S. WM&ttfcHt* V 

tt> hm®4 08,40 9ommc7± h h 

©v^^4 1 0 i:H*LfcV\R*fc««IM«##&f 
0 4 0 9 (D{|!lffi<D^IC#7LH 

nw&mm* 11,41 2*s»**n*. r©#?uc 
omunuim n, 4i 2 ©^ssgBt-^s***^ 

«f« (LDOm) ©*££&£$ ft 5. ro^ftggfi 
r±Wi»fl:©«Ha«riii]-c«#Pi-5 r t #-et 5. *n«g 

«-e«t, #?Ljr©RftffiK^4 11, 4 1 2 £ 7 0 0 0 

[0 0 7 5] 7* hU5?*h©v*^4 1 OfcBfcSLfc 
WCMV 1 1, 4 1 2Sr8WWbLT, 

m-C&B&MKfcJN 0 9,4 l OfcJBjfrfS. * 

a-zw^KSr, 7y^7*-?PH6. gidtpftLTte 
«i-6. (04 (D) ) 
[0 0 7 6] WC, #?LS©Wf»4 1 1, 4 1 
2, fttWft&HfflMttM 1 3, 4 1 4«r"? , **lCL 

415, 4i 6**h,«i/*-5. sy^jTOfeHtm 
h<D^mm\mA 1 1~4 ntsyfyw, 1Mb 



0 7©^£:*:y5 1 yy^1te^fctlli, y h 
LttiV\ #H;&fc#J-m, C 1 F 3 #*SrflH\fcK7 

[0 0 7 7] 04 (E) B^Lfci^tMS 
WMft, #?L9rttKMfift{b4fc4 11, 4 12^1 
fcfcl&S-*-*. 0^ Ltt^ft«*RMEIfe{b4fei2'< y y r 
-7y»-CB*SU #7UT4>MaMb*4 11, 4 12 

5. &AM<DWm&ftmA 11,41 2tt*SmKi*-e 
IttTiftHftMftfUMM 13, 4i4iJx 

[0 0 7 8] y^f h«S4 0 8,4 0 9^^.^ 

5, 4 o 6 KTtmmzux-tz. *mmm-?te, -a-rm 

SrffiA-T5fc*(c, K-tT >?J4 Mz*mx-\~l 0% 
{d*3RL,fc7*^7-f > (PH3) %m^Zo £fc, K 

mwm* i5.4i e ? tirxmm-tz 

[0 0 7 9] K-f^yiCtt), JMfcfpBl'fWUO 

5, 4 0 6tc*3^-c, *B*sartnsnTv^««w:i«ai 
acjwt^^snT, NS©i«;»«^*6ti««c4 

1 7-4 2 0sWt?J*S*L.5. rnf)NSOilM» 
M«4 1 7~4 2 0f±TFT©y— VKK 
**. y-<h«®4 0 5, 4 0 6©ttT©«*£tt 

•-f *y*ttA**WfeV*fc», ^ir*/HIJ*»lS4 2 

1, 4 2 2tf£jft£JlS. JEfc, $V h£8IJE4 1 5, 
4 1 6©*fc«tah,-C^5«WH:, *^j9sy-f Hft 
&BI4 15,41 6(^iifjtL5fc*^, Pco^Afi^/h 

$ < , KM<?>temg.*m®im4 23-426 t>m&z 

H5„ (04 (E) ) 

[0 0 8 0] ft**, iiaeOK-tV^lSICfclvt, M 
-f^f©****, NS0ffi*X;FiKIMMU 17-42 
9t*JV>T3 X 1 0 19 ~1 X 1 0 21 fllHVcm 3 i&S 
<fc5K, HK, te»S^*fi«WS«4 2 3~4 2 6^*3^ 
T4X 1 o 16 ~7x 1 0 17 lf/cm 3 t*5J:5fc, 

[00 8 1] jfcm, 04 (F) H4 2 

T, /^--^LT, PfTFTt!i5^®^ 

^FMfetLT, aUfSr-r^-vK-trvyifeKiOflEA-r 

(B 2 H 6 ) SrfflV^?,. ^tyK-^m©S 
«»«tt*ai:r5. i<0*§&, ft^!)3Vf«4 0 
6(C^V^T, N§i(Dii5i8S ;: F*e^*E4 1 9, 4 2 0, 

&vwmoi&m&*mvm®4 25, 426 tt^^jpH 
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, 429 (^-fy) , &a-Y>m<n&mm^m.® 

3S$4 3 0, 43 1 i)S5„ U-^h4 2 7t« 

&LZhiz&mm*wm®4 1 7 (y-*> , 4 1 8 

(KU"fy) , Xt«SSS'F*i6^«4 2 3, 424© 

[0 0 8 2] 4», y— J* • Kt"f XMft&ttftPfi 
©i!S»a^tti»®IS)e4 2 8, 4 2 9tC*3^T, 18^©!t 

H3xio 19 ~lxio 
2, If/cm 3 il<, PS<D{^£**6«9$i«4 3 0, 
4 3 1 fc|8V vc, ■> 3 X 1 0 17 

~4X 1 0 18 lg^/cm 3 K<ft«J:5K, K-f^ 

[0 0 8 3] ScC, L-^h©^^2 14^itfc 
IH 4 (G) lc^1-i5i-> tf-T=-/Hci 

^XSKJ:5a**Jxfcfttti'ya^«*4 0 5, 4 0 

[00 84] #fat«"Ctt:, NlRU!Pl©y-X/ K 
1 4 1 8, 4 2 8, 4 2 9 (CtePas 1 X 1 
0 20 ~1 X 1 0 21 lf/cm 3 ZJSg-e&ASJV JS 
fc, NMRtfPi!0^**H*«l*4 2 3, 4 2 4, 
4 3 0, 4 3 2 HP** 4 x 1 0 16 ~7 x 1 0 17 ^/ 
cm 3 Jga-C&A£ix-C^.5fc*, tP-SriUrt-S 

r t e <fc <o , jBic j: o = y ^/v-as^*w icy y * y > r 

[0 0 8 5] U— f— 3tiLTH:, KrFx^l'- 
■f- (&*2 4 8 nm) SrfflV\fci§£-fc:tt, ^yT)V^ 
aWfUcyy^ily^tSfc^Ctt, !f-3t©J!Mt 
*#H^^yW=Sf — &aas 200~400mJ/cm 2 , 
0J;tfi2 5 0mJ/cm 2 &f5i.fc^. *fc, -*»3f 
[cot 2~2 0^3 y hroi^-if-^asfiglt^ixSJ; 5 

(c-rs t v- ^-^(DrnMrnnrnmumt 200 
10086] u—?-T-->i«r>m^ tmismiwi! 

5icL.fcas, if— /w, f&r=— /Kov^tta* 

[0 0 8 7] El 4 (H) IC^-f ± 5 IC, JfE£ 1 ym©^ 
ff&ftKfcJf 3 2 £ UT^X-vC VDfelC 

t\ rcOnV^;? h*-/HC, 4Jttm, 

ffi, E8I4 3 3, 4 3 4, 4 3 5 SrJ&jfc-fS. 

3 5 0 < COT*5if#B^ t PtC*5V>-C, 2^«©AnfS«iaSr 



*t5o «-hWXgSrST, CMOS}$JBIh7^**as 
(B4 (H) ) 

[0 0 8 8] *nMW?\*. P^^VSrSsADLfc 

UK, afflftSSflq-faiSfcUtas, £lc, fl|**ftAg 

5fe1\ 0 2 (D) icijM-j: 5 (c, nStftcd 
ffl&Zi'i?* h4 2 7-CStSL-T, fflKf'f rfri'SrSsAnl- 
5. -t L"C, l^v?^ h4 2 75ri^*Lfc^»c, P-f^v 

[0 0 8 9] 

[*«0»*1 *»WfcJ:!K tt*ft©«!«t5c**rillA 
Lfcttfttt'Vy a^lgSrffl^Tt, OFF«ffiaM£<, 
*fcttic tf b o t ©/>fc i n»KT F T «r fPjW- 5 - k as rT 

[0 0 9 0] «,|rffc«r3bfi1-a*«5G*fc Lt= 

y-5r/V'Srffivfc»&. toSWftllfU'ofc. r©M 

5#-&{C#lC#^j-C*>5o fcV^OHU OFF«»as^ 

feC5a^T?fc5« r©J:54W-tt*CTFT«A 

[BS««¥4K!B] 

[Hi] Xtfcfll* 2©*JKh9^^^©ffi»3ja 

[H2] nit«3©»iih5ys?^^©f^»xaBa-c 
las] mmm4nmmh7y^^<Dm^.mvh 

[04] H16«|7<oMHh5v^^©fP»lSH-C 
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